
MTEI 204 
Fall 2008 
Exam2 

Name: 

Read the directions carefully. 
Write neatly in pencil and ~ ~ a l l u r  ww,& 

et cred~t for ah& you put on m. 
Please do not share calculators during the test. 

Each question is worth 20 points 
DQ NOT USE Decimals on any intermediate step. 

The last page contains your Laplace b b k  
Ifpol k r e  brwble during the test, feel free to ask me for 

help. 



Score: 

1. Consider diEuential equation x2y "-2x~'f ZY = x3 cOS(x). 

a Classify the differential equation by order, linearity, type of coefficients, and state whether or 
not the equation is homogeeeous. 

'Alp ~ d e C F ; ~ ; ~ + s  non h o m o g e n e o u  2 n d  order, li-7, mrl I 

( ~ a u c h  -€ulorl 
b. What methcd(s'} can you use to solve this equation? 

Vo? 
c. Solve the quation far the intewal X > 0. 

2 "-LA ' + z  '-0 I. Sdue x y 
Assume ytx) =L3xm s \ x m L m ~ t ( m ~ - l \ W S 2 ]  =(m-l\[mm21=0 

= > m = l , ~  * yhk,lr) = C,X+ C,X= 
2 ,  Y = = ~~r - xL = XL 

3. S id  k r m :  ' L - ~ < ' y \  +ZX \I = X C O S ~ \  

r Assume yp=u,y,+uz* 
"5" PIk3 in lp 
ba Cramer's 

\ c \ l=  I 
0 - - x c o ~ c ~ ~ )  

KC O S ~ )  q,,~ A 
0 ' 4  -c& ) = ~ ~ c o s b )  =ha- . 

u[ybi$) 
= - ~ ~ i n ( x )  +JLin(&k 
=-xs'\r\[x) - costxb +x\ 



2. A spring with a 4 kilogram object hmga vertically at equilibrium. A fom of 40 N c w b ~  
appliedtothtspsiagBkmwn~~it2metgs ' I h e ~ ~ m e d i u m e x c r t J a d a m p i n g  
force propdonalto theve1~ofabodymoviPgthro~it,ditislaKlwn~a~~oeityof4 
~ ~ d ~ t s i n a ~ ~ o f 3 6 N e w t o n s .  A t t = O , t b o b j e c t k 3 ~  
aixwe equilibrium position and tben m 1 d  with an d a b  vc1wity of 2 mc~ers pet iwcod  

a Set up, do not aolvc, the IVP e b ' i  this motion 
m-4 

b. Rewrilhgtbc h v e  qhg-mass problem as a circuit problem, give the hkawq dstanoe, 
mitame, and i m p m i d  voltage. Make aure you e y  k l  d tern. 

c. Now remove the damping fom. For what d u e  ofy dues rcsonsnce occur?. 

3esoc\anu : u = ~  a 



a. Classifjf tfte dif%mtd @on by order, lhuity, type of coe&knts, a d  statt whet& or 
not the equation is homogmeou9. 
3rd order, 1.1 n m ,  Go n s m  eoeCfi~i& 
norr homgeneou~ 

b. ~brtmdd(s~uo~wuse~~solvethis~don? WManthcptartialdra~&~toaoh 
methi? 
MUC- anni hi I&/?hdkc+ ruk 
\lo?- 3 ~ 3  Urons  Kim 
-\a- ~ u s . 1  f-u+ TCS/M~%A W .ha\ C~acS;ms 

c. Find a p i o d a r  solution (you may find the identi9 a3 - b3 = (a - b)(a2 + ab + b2) 



4. Fhd the inverse Laplace bansfam of the following: 



5, Corc.i&rthcNP Y " ~ Y =  h ( t - ; )  t 6 ( t - n )  wbjecttor(O)=I mdy9[D)=O. 

a. SoIvethe M'. 
I .  T&e tr\e Lag[- 

-1 a $3 + i$lyj =$Id(+ z)J +$fdltnnlJ 
sD -=s I?Y(S\ - s y ~ $ - i ( o j  I + Y(S\ = e + e -TS 

IS~&\JYCS\ = s + e -3s + e - ~ s  
2. Find YCB) 

-xs+, Yaj=s + e  -ts -5% -Ts - - s=+\ ++I 
= S + e L  F(s' )+~ 

$ + I  sZ+\ 

3, End $lt\ 

q. Find $t) 
-xs 

Y L + \ = ~ - ' (  y r~) j  =fMi/S S-I 3+$-'te a ~ g , j + f f i ~ ~ ~ S q  



Bonus (10 pohta): 
a. Find the &1ator of the d e s t  order for the function 

g(x) = 3x2 - 1 4xeZX + 1 Om(2x) + ex sia(x). 


